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IT’S TIME! REVISING THE FACTORS THAT IMPACT COMPUTERBASED TRAINING APPLICATION DEVELOPMENT FOR AN AGING
POPULATION
Elaine Winston
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ABSTRACT

This paper discusses the results of a literature survey that identifies key factors related to the development of high quality
computer-based training (CBT) applications. A special focus of this study is on training older adults. Analysis of case study
data identifies how a CBT application is used by an 83 year old man to increase his skill and personal competitive advantage.
This study begins to explore the concerns of the elderly using CBT applications. A framework is developed that may be used
by application developers to help support training objectives in the context of an aging population.
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INTRODUCTION

The reliability of communication and multimedia technology has led to a rapid development of computer based training
(CBT) applications. Studies indicate that application developers have begun to acknowledge the older worker by applying
adult learning principles to web based courses (Batesug, Seyler and Holton III, 1996; Belanger and Jordan, 2004; Cahoon,
1998; Conti, 1982). Suggestions have been made for a competency requirement list for educators who train adults (Knowles,
Holton III and Swanson, 1998) and an online adult learning inventory (Colton and Hatcher, 2004).
Among developed countries the age of 65 represents an elderly or older person. Over the next 15 years both the population
ages sixty five and older and 80 and older are expected to see a dramatic increase (http://transgenerational.org). In addition,
the move away from a traditional chronological path (i.e., school, work and retirement) has led to the growing segment of
older workers. One may also conclude that application developers have an increasingly older end user who will require
training to use information goods.
Organizations use CBT systems as an effective way to provide stakeholders (i.e., employees, customers and other
collaborative partners) with immediate access to key information. This type of self service training helps to achieve enterprise
wide reliability (Hobbs and Moore 1997; Winston, 2005) and increases a company‟s investment in its stakeholders.
Application developers may now plan to implement CBT applications to help achieve key business objectives (i.e.,
introduction of new products and compliance with new regulations) in conjunction with support for the elderly stakeholder.
Yet, ineffective CBT of the elderly may result in increased mistakes and unjustifiable costs to an organization. Given both the
increase in the age of the population and the impact of CBT, this paper has a special focus on helping IT personnel better
understand “how an aging population learns” and incorporating that knowledge in the development of high quality CBT
applications.
To explore concepts related to CBT application development a literature survey was conducted. A special focus of the
survey is on training older adults. Key factors related to the development of high quality CBT applications are identified.
Next, analysis of case study data identifies how a CBT application is used by an 83 year old man to increase his skill and
personal competitive advantage. This study begins to explore the concerns of the elderly using CBT applications. A
framework is developed that may be used by application developers to help support training objectives in the context of an
aging population.
LITERATURE REVIEW

A primary source of data for this paper is a survey of literature on CBT applications with a special focus on the elderly end
user (EEU). The survey includes studies on instructional design, cognitive engagement, learning styles, and pedagogical
theories in IT development (Winston, 2005). The survey is based on scientific, managerial and professional literature from
the early 1990‟s to the present. Data that is currently scattered throughout the literature is organized by combing these
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contexts and grouping similar concepts. Four factors that emerged are: (1) Content, (2) User Interface, (3) Structure, and (4)
Presentation. The factors represent areas for using technology to codify realistic and relevant contexts and tasks, through
which trainees develop understanding. Table 1 presents a framework that identifies the factors with some examples of the
way developers employ the factors in a CBT application.

CBT
Application
Factor

Description

Example Application Features

Content

The pieces of information included in
the application.

Descriptive and explanative
information;
Perceptive data.

User
Interface

How users interact with individual
pieces of information.

Graphical User Interface;
Navigation; Virtual Environments.

Structure

The organization of data and
description of the manipulation of
data, which the application is capable
of performing.

Object oriented/relational databases;
Web and streaming video servers;
Case-based reasoning.

Presentation

How application content and
functions are shown to the user.

Include relational aspect of media
elements; Visualization techniques;
apply design principles.

Table 1. Framework for CBT Application Development (adapted from Winston, 2005)

LEARNING MODELS

The conventional learning model relies on a pedagogical approach (Davenport and Davenport, 1985; Holmes and AbingtonCooper, 2000). The model applies to teaching both children and adults. Some suggest that the pedagogical approach may not
adequately support adult learning (Delahaye, Limerick and Hem, 1994; Knowles et al., 1998). These studies propose using
an andragogical approach that focuses on an older learner.
Research compares pedagogical and andragogical or adult learning models in terms of instructional design theory (Delahaye
et al., 1994). A pedagogical model is based on teacher-directed instruction and promotes dependency on the instructor.
However, as a group ages it becomes increasingly independent and is motivated to learn in an effort to solve immediate
problems in their lives (Davenport and Davenport, 1985). The basic assumptions of adult learning principles refer to the
ability and desire to take responsibility for learning, the application of knowledge immediately and a move away from
subject-centeredness to performance-centeredness (Davenport and Davenport, 1985).
By enabling the use of previously validated learning models in technology, application developers may promote their CBT
training applications as providing organizations with a high likelihood of improved performance. The next section looks at
the relationship among application factors, pedagogy, and adult learning principles. Table 2 presents this relationship.
Content

Content includes an evaluation of the level of mastery of material studied as well as the identification of material
inadequately learned but necessary for the achievement of learning goals. To support adult learning, developers incorporate
clear explanations on how end users may modify their training to include only the content they need to learn (Fidishun,
2000). This helps to eliminate material that is not appropriate, as well as, lessons already learned. Further, this facility
contributes to the identification of new educational needs and encourages learning.
User Interface

A user interface that provides for non-linear navigation allows adults to follow a path that most appropriately reflects their
training requirements. It may include a facility for branching, (i.e., the ability to select either training or evaluation modules).
If navigation is linked to the trainee‟s action, then it should provide linked networks and virtual visits.
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Structure

The structure and organization of data in CBT applications that support a constructivist approach rely on clear hyperlinks,
hypermedia and autonomous access to a range of pathways (Thomas, 2003). System features deliver hands-on practice, and
questioning of concepts with response. In addition, the use artificial intelligence technology provides a mechanism for
storing an individual‟s learning record and offering personalized rewards based on that record.
Presentation

Developers that include multiple forms of data may assist trainees who have preferred learning styles such as visual or
auditory. The use of maps, dashboards and charts helps to enhance the learning environment. For example, the ability for the
end user to zoom in on selected information for details may help to clarify any correlation among data.

CBT
Application
Factor

Pedagogical Goals

Adult Learning Goals

Explaining proper/improper application of
principles, contrasting benefits with costs.
Presenting examples of content in different
contexts in a knowledge domain

Identifying sources of information.
Extending ideas to new topics. Recording
self evaluations and including end user prior
experiences

Providing instant feedback and help and hands-on
(interactive) exercises. Enabling repetition and the
ability to enact on demand review of content.

Enabling accessible networks of information
through individually chosen paths of
navigation.

Structure

Achieving behaviorist and constructivist models of
learning.

Building cognitive scaffolds.

Presentation

Delivering high quality media to clarify and refine
information.

Personalizing views of data and
information.

Content

User
Interface

Table 2. Relationship among factors, pedagogical and adult learning goals
METHODOLOGY

Based on the above literature review the following questions guided this case study:
What are the most pressing issues for the elderly who use a CBT application?
How should factors of CBT applications be modified for the elderly end user?
A case study was selected because a primary goal is to understand how an aging population may remain competitive by
increasing its knowledge and performance. Yin (1994) recommends case study as the preferred research strategy when “the
focus is on a contemporary phenomenon within some real-life context,” when “how” questions are being posed (p. 1), and
when the context involves events over which the investigator has little or no control.
DATA COLLECTION STRATEGY

The data collection method employed in this study was an open-ended interview. In order to protect the participant‟s
confidentiality, a pseudonym was generated. With this caveat the trainee declared a willingness to discuss his experiences
openly.
Case Description

The participant, Burt Wilson is 83 years old. Burt earned his Ph.D. in psychology from a large university in 1959. His work
as a psychologist revolved around private and organizational practice. Currently, Burt connects his work life with a personal
hobby, which is playing Bridge. Burt decided to use a CBT application not only to become a more competitive Bridge player
but also to improve his communication skills in the workplace. This is particularly important when his role requires
increased communication with a younger generation. Terminology and cues that reflect commonplace knowledge concerning
various business situations deteriorate over generational age gaps.
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The use of the CBT application by a person who is 83 and working provides a contextual scenario that is important to any
study on the „changing‟ factors of application development for the aging workforce: 1) provides a perspective on the
effectiveness of CBT as a knowledge platform for a highly educated and informed older end user and 2) explores a
demographic group that did not grow up with computers; yet, will require these technologies to help maintain a competitive
personal advantage.
The following section discusses the use of serious games for training and supports case data. A focus is on Bridge as a
serious game.
Serious Games

Bridge is considered both a serious and cooperative game in that it structures the communication between players on the
same team. Serious games are used for corporate, military, and cultural training. In management serious games provide
coaching for intercultural communication skills, strategic thinking, help employees understand how to prioritize projects
(Hohmann, 2006), and help businesses better communicate with their customers (Gelperin, 2011).
An important aspect of bridge is the bidding phase. Partners make legal bids in an effort (1) to make a contract with the
greatest number of points or (2) to disrupt the opponents bidding. Each partnership uses its own bidding system, which is a
collection of agreements for exchanging information about their card holdings. This system is a codified and contextsensitive language. Further, Warren Buffet observed that the game of bridge helps teach risk theory (Forbes, 1997). For an
aging population competitive bridge provides social interaction, memory practice, and complex problem solving (Diamond,
2003).
FINDINGS

The findings discuss key topics related to CBT application development: (1) CBT application characteristics related to the
concerns of the elderly end user and (2) contributors to quality.
Concerns elderly end user

Table 3 identifies the key problems of the elderly end user, a suggested strategy, and supporting evidence from the case
study. For this study a problem may be considered good (i.e., providing an opportunity to attain a competitive advantage). A
main concern of Burt is the memorization of data. A feature of the CBT application did enable Burt to chunk small units of
information (e.g. a single bridge hand). Burt reported that this capability did provide some help in supporting the increasingly
difficult task of memorization. A second aspect that surfaced is the need for continuous rewards that provide momentum
towards learning. This may be addressed by ensuring that intrinsic rewards, such as increased self confidence and status, are
achieved.
Contributors to Quality

The findings of the case study suggest some preliminary areas of focus for the CBT application developer to help extend
system features geared for a general end user population to one focused on the elderly learner. Two areas are the content and
user interface factors. Table 4 presents adult learning principles that developers may rely on to increase the probability of a
achieving a high quality application.
Problem

Strategy

Evidence from case

Memory: Complexity of the
knowledge domain.

Using repetition and having the ability
to start over anyplace; chunking small
bits of information.

“There are 100‟s of individual
items to remember and how to
use them in competitive play.”

Achievement of status and
intrinsic rewards: Immediate
evaluation either in application
or through real world context

Source of content has name
recognition; bragging on super-star
credentials used for the knowledgebase. Playing competitive bridge.

“I reached 1500 master points so
that I am classified as a level „A‟
player.”

Incomplete information:
Complexity of the knowledge
domain.

Waiting for additional training
volumes.

“Just an introduction to
competitive bridge includes
lessons in two large program
volumes.”
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Lack of technical acumen:
Easy to use.

Providing just in time units of data in
terms of questions, evaluation, and
explanations.

“Simply press enter.”

Table 3. Findings

Adult Learning
Principle

CBT Application Factor

Relationship with
source of
application content

Content: Observable credentials

Evaluation

User Interface: Ease of use.

Intrinsic reward

Content: Evaluations associated
with real world achievement and
status.

Increase Probability of High
Quality Application
Publicize the content that is
provided by a highly regarded
expert
Use only one click to see
evaluation: answer to problems and
questions with explanations
Identify measurable goals that
motivate trainees to improve their
personal best

Table 4. Improving Quality: Connecting Adult Learning Principles to CBT Application Factors

CONCLUSION

In particular this study‟s results correspond with two key assumptions of the adult learning model: 1) the ability to apply CBT
training in real world contexts and 2) a dominating concern with personal performance.
This research offers some preliminary areas of importance for CBT application developers:
Promotion of well known experts who developed the content.
Incorporation of system features that support intrinsic rewards and motivation for the adult learner.
A limitation of this case study is the reliance on one elderly end user. Further study may reveal other factors essential to CBT
development for the elderly population. Another study might simulate practice trials as means of providing information
concerning the effectiveness of a CBT application in context of a required learned task.
This study has begun to explore the concerns of the elderly using CBT applications. Based on this exploration suggestions
have been made that might result in increasing the probability of implementing a high quality CBT application and achieving
training success. A highlight is the use of a CBT application for contract bridge, which might promote additional interest in
the use of serious games for training. Organizations may best attain continuous improvement objectives by maintaining a
partnership with an aging population steeped in experiential knowledge and supported with current data.
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